SCHOTTKY TBP18S030, TBP18SA03D
PROMS 256 BITS (32 WORDS BY 8 BITS)
PROGRAMMABLE READ-ONLY MEMORIES

SEPTEMBER 1979 —REVISED AUGUST 1984

® Titanium-Tungsten (Ti-W) Fuse Link for TBP18SA030. TBP18S030 . . . J OR N PACKAGE
Reliable Low-Voltage Full Family Compatible (TOP VIEW)
Programming ao[fm Tvell vee
® Full Decoding and Fast Chip Select Simplify a1}z 15[1G
System Design a2{s 1[dasa
® P-N-P Inputs for Reduced Loading on Q3 [Ja 13(J A3
System Buffers/Drivers a4l]s 121 A2
as(e n1[0ar
® Applications Include: as(]r 1o[Jao
Microprogramming/Firmware Loaders GND |8 9] ] Q7

Code Converters/Character Generators
Translators/Emulators
Address Mapping/Look-Up Tables

® Choice of 3-State or Open-Collector Outputs

description

These monolithic TTL programmable read-only memories (PROMs) feature titanium-tungsten (Ti-W) fuse
links with each link designed to program in 20 microseconds. The Schottky-clamped versions of these
PROMs offer considerable flexibility for upgrading existing designs or improving new designs as they feature
full Schottky clamping for improved performance, low-current MOS-cempatible p-n-p inputs, choice of
bus-driving three-state or open-coliector outputs, and improved chip-select access times.

Data can be electronically programmed, as desired, at any bit location in accordance with the programming
procedure specified. All PROMs are supplied with a low-logic level output condition stored at each bit
location. The programming procedure open-circuits Ti-W metal links, which reverses the stored logic level
at selected locations. The procedure is irreversible; once altered, the output for that bit location is
permanently programmed. Outputs that have never been altered may later be programmed to supply the
opposite output level. Operation of the unit within the recommended operating conditions will not alter
the memory content.

A low level at the chip-select input(s) enables each PROM. The opposite level at any chip-select input causes
the outputs to be off. .

PROMs

The three-state output offers the convenience of an open-collector with the speed of a totem-pole output;
it can be bus-connected to other similar outputs yet it retains the fast rise time characteristic of the TTL
totem-pole output. The open-collector output offers the capability of direct interface with a data line having
a passive pull up.

A MJ suffix designates full-temperature circuits (formerly 54 Family} and are characterized for operation
over the full military temperature range of —55°C to 125°C. A J or N suffix designates commercial-
temperature circuits {formerly 74 Family) and are characterized for operation from 0°C to 70°C.
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TBP18S030, TBP18SA030
256 BITS (32 WORDS BY 8 BITS)
PROGRAMMABLE READ-ONLY MEMORIES

logic symbol
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schematics of inputs and outputs
EQUIVALENT OF INPUTS TYPICAL OF ALL TYPICAL OF ALL TBP18S030 QUTPUTS
vee | , -~ TBP18SA030 OUTPUTS g\ vee
4 <
3 OUTPUT 58 52 NOM
QR Uy P r
INPUT
4 QUTPUT
[ ) _z:
LR PROGRAMMING CIRCUIT
NOT SHOWN PROGRAMMING CIRCUIT NOT SHOWN
o absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
m SUPDHY VORAGE (SBE NOTE 1) « .« e v et iaete et eae e e st e et et ettt e et e e v
o INPUE VOIBEE - . .« een ettt e et et a ettt et a sttt a st et et 5.5V
g Off-Sta1€ QULPUL VOIAGE -« o .« o voetiest ettt ee e e et e e ettt e ettt st et st e st s s 5.5V
« Operating free-air temperature range: Full-temperature-range circuits . —56°C to 125°C
Commercial-temperature-range Circuits ................co.s 0°C to 70°C
Storage temperature range .........c..oeeeireeonsranns L P L L —65°C to 150°C
recommended conditions for programming TBP18S’, TBP18SA PROMs
MIN NOM MAX UNIT
Steady state 4.75 5 5.25
| It , Vi Note 1
Supply voltage, Ve (see Note 1) Program pulse 9 9.25 95 Y
High level, Vi4 24 5
] t volt A"
nput (oeee Low level, Vi o} a5
X . See load circuit
Termination of all outputs except the one to be programmed )
{Figure 1)
Voltage applied to autput to be programmed, Vo(pr) (see Note 2} [3] 0.26 03 v
Duration of V¢ programming pulse X {see Figure 2 and Note 3) 15 25 100 7:3
Programming duty cycle for Y pulse 25 35 %
Free-air temperature 20 25 30 °C
NOTES: 1. Voltage values are with respect to network ground terminal. The supply voltage rating dees not apply during programming.
2. The TBP18S030, TBP18SA030 are supplied with all bit locations containing a low logic level, and programming a bit changes
the output of the bit to high logic level.
3. Programming is guaranteed if the pulse applied is 98 us in duration.
i
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TBP18S030, TBP18SAD30
256 BITS (32 WORDS BY 8 BITS)
PROGRAMMABLE READ-ONLY MEMORIES

programming procedure
1. Apply steady-state supply voltage {Vcc =5 V) and address the word to be programmed.
2. Verify that the bit location needs to be programmed. if not, proceed to the next bit.

3. If the bit requires programming, disable the outputs by applying a high-logic level voltage to the chip-select
input(s).

4. Only one bit location is programmed at a time. Connect each output not being programmed to 5 V through
3.9 k2 and apply the voltage specified in the table to the output to be programmed. Maximum current into the
programmer output is 160 mA.

5. Step VcC to 9.25 nominal. Maximum supply current required during programming is 750 mA.

6. Apply a low-logic-level voltage to the chip-select input(s). This should occur between 1 us and 1 ms after VcC
has reached its 9.25 level. See programming sequence of Figure 2.

7. After the X pulse time is reached, a high logic level is applied to the chip-select inputs to disable the outputs.

8. Within the range of 1 us to 1 ms after the chip-select input{s) reach a high logic level, Vc¢ should be stepped
down 1o 5 V at which level verification can be accomplished.

9. The chip-select input{s) may be taken to a low logic level {to permit program verification) 1 us or more after Vo
reaches its steady-state value of 5 V.

10. AtaY pulse duty cycle of 35% or less, repeat steps 1 through 8 for each output where itis desired to program a
bit.
11. Verify accurate programming of every word after all words have been programmed using VC values of 4.5 and

5.5 volts.

5V

39k
OUTPUTJ i

LOAD CIRCUIT FOR EACH OUTPUT
NOT BEING PROGRAMMED OR FOR
PROGRAM VERIFICATION

FIGURE 1 — LOAD CIRCUIT

VERIFY *._ v 3YTYPICAL |
NEED TO H VERIFV PROGRAM 925V
PROGRAM REMOVE V¢e TO

REDUCE AVERAGE - 8V
POWER Y o
Tusto 1 ms j ‘Iustolms
lo— X Y
J—L Vin

ViL

APPLV REMOVE
VO{pr) VO(pr)

FIGURE 2 — VOLTAGE WAVEFORMS FOR PROGRAMMING
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TBP18S030
256 BITS (32 WORDS BY 8 BITS)
PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

recommended operating conditions (see Note 4}

TBP18S030
PARAMETER T
MIN NOM MAX UNI
MJ 45 5 55
Supply voltage, Vce AN 275 5 525 |
High-level output current, | M =2 mA
igh-ievel ou put current, IoH J,N 65
Low-level output current, gL 20 mA
My —55 125
ing free-ai ture, T, ©
Qperating free-air temperature, Ta TN ) 70 C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
{see Note 4)
FULL TEMP COMM. TEMP
PARAMETER TEST CONDITIONST (MJ) {J.N) UNIT
MIN TYPE  MAX | MIN TYpt MAX
ViH High-levet input voltage 2 2 v
Vi Low-level input voltage 08 0.8 v
Vi Input clamp voltage Vec=MIN, | =—18 mA —1.2 —1.2 \4
_ Vcc=MIN, V=2V,
Vi High- | output volt 24 34 24 2
'OH High-level output voltage Vi = 0.8V, IoH = MAX 3 v
VoL Low-level output volt Vee = MIN, - Vig =2V, 05 05 v
N a E .
oL Low-ievel output voltage Vi = 0.8V, loL = MAX
Off-state output current, Voo = MAX, Viy=2V,
10ZH pigh-level voltage applied | Vo=24V 50 50 BA
Off-state output current, Vec=MAX, Vp=2V,
—50 -850 A
4 lozL low-level voltage applied Vo=05V 5 “
i -
|| ‘nput current at maximum VCC il MAX, V| =56 V, 1 1 mA
v ) input voltage
o] H High-level input current Vee =MAX, Vj=27V 25 25 pA
O e Low-level input current Vec=MAX, V=05V -0.25 -0.25 mA
g los Short-circuit output currentS | Voo = MAX, —30 —100 —30 —100 mA
w Vee = MAX,
Chip selact(s)atO V,
[ | t 80 1 1 A
cc Supply curren Outputs open, 110 0, ° m
See Note 5
switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)
ta(A} ta(s) tdis
TYPE TEST ACCESS TIME FROM ACCESS TIME FROM CHIP DISABLE TIME FROM UNIT
CONDITIONS ADDRESS SELECT (ENABLE TIME} HIGH OR LOW LEVEL
MIN TYPf MaAX MIN  TYPE MAX MIN  TYPE MAX
TBP18S030M | CL = 30 PF for 25 50 12 30 8 30 | ns
ta(A) and ta(s),
5 pF for tgis.
TB8P18S030
See Note 6 25 40 12 25 8 20 ns

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAll typical values are at Vo = 5 V. Ta = 25°C.
§Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
NOTES: 4. MJ designates full-temperature circuits (formerly 54 Family), J and N designate commercial-temperature circuits (formerly
74 Family).
5. The typical values of Icc are with all outputs low.
6. Load circuits and voltage waveforms are shown in Section 1.
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TBP18SA030
256 BITS (32 WORDS BY 8 BITS)
PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions (see Note 4]

TBP18SA
PARAMETER MIN N:)SM 03OMAX UNIT
Supply voltage, Vg :A:‘ 447: : 552':
High-level output voitage, VOH 5.5
Low-level output current, iy 20 mA
) ) MJ —55 125
Operating free-air temperature, Ta N ) 70 °c

electrical characteristics over recommended operating free-air temperature range (uniess otherwise

noted)
PARAMETER TEST CONDITIONST MIN TYP MAX UNIT
VIH High-ievel input voltage 2 v
ViL Low-level input voltage 0.8 v
VIK input clamp voltage Vee = MIN, Ij=—18mA —1.2 v
Vee = MK, VOH=24V 50
IOH High-level cutput current VIH=2V, Vou S . pA
Vi =0.8V OH=565V 100
Vor Low-level output voltage Vce= M, VIH=2V. 05 \
Vi =08V, loL = MAX
Input current at maximum
i . Vee = MAX, V=65V 1 mA
input voltage
H High-level input current Ve = MAX, V=27V 25 HA
TR Low-level input current Voo = MAX, V=05V -0.25 | mA
Ve = MAX,
Icc Supply current Chip select{s) at 0 V, Outputs open, 80 110 mA
See Note 5 §
switching characteristics over recommended ranges of Ta and VcC {unless otherwise noted) g
tats) e &
tA) ACCESS TIME FROM PROPAGATION DELAY
TEST ACCESS TIME FROM TIME, LOW-TO-HIGH-LEVEL
TYPE CONDITIONS ADDRESS P SELECT, OUTPUT FROM CHIP | UNIT
{ENABLE TIME)

SELECT {DISABLE TIME)
MIN TYp¥ MAX MIN Typ MAX MIN TYPY MAX

Cp = 30pF,

TBP18SA030M ; 25 50 12 30 12 30

BP18SA030MJ RL1=300Q, ns
Ri 2 = 600 Q,

TBP18SA030 L2 =600 25 a0 12 25 12 25 ns
See Note 6

tFor canditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tAll typical values are at Ve = 5V, Ta = 25°C.
NOTES: 4. MJ designates full-temperature circuits (formerly 54 Family}, J and N designate commercial-temperature circuits {formerly
74 Family).
5. The typical values of Icc are with all outputs low.

6. Load circuits and voltage waveforms are shown in Section 1. % ﬁ}-}f j] JF# #—’- 886-3-5753170
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